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SOLID STATE IMAGE PICKUP DEVICE 



BACKGROUND OF THE INVENTION 

The present invention relates to a solid state 
image pickup device in which the charges obtained in a 
photoelectric converter portion are transferred to a 
charge/voltage converter portion by predetermined driving 
pulses, and converted into required voltages to output. 

In general, a solid state image pickup device is 
provided with a row or a plurality of rows of 
photoelectric converter portions and the charges obtained 
there are transferred to a charge/ vol tage converter 
portion for outputting a voltage signal thus obtained. 

The charges are transferred using predetermined 
clock pulses. The clock pulses necessary for transferring 
the charges are listed as follows; 

(1) A readout-gate-pulse from the photoelectric 
converter portion to a CCD (Charge Coupled Device) 
register, (2) A transfer pulse for transferring the 
charges obtained in the photoelectric - converter portion 
to the charge/voltage converter portion, (3) A transfer 
pulse in the last stage right before the charge/voltage 
converter portion, and (4) A reset pulse in the 
charge/voltage converter portion. 

In a case, these clock pulses are supplied from an 



X 

external apparatus, or in another case that only a 
certain kind of clock pulse is supplied from an external 
apparatus and the other clock pulses necessary for 
transferring the charges are generated by a timing 
generator and a driver inside the device. 

However, in a solid state image pickup device as 
mentioned in the above, in a case where a user wants to 
drive the device at a different timing within the 
conditions allowed to use the solid state sensor device, 
or in another case where a user wants to use only a part 
of the plurality of photoelectric converter portions, 
sometimes the revision of an external circuit is needed 
by supplying clock pulses thereto, or an influence of a 
signal supplied from an external apparatus may exert on 
the clock pulses generated by an internal timing 
generator . 

Besides, in the case where a user wants to use only 
a part of the plurality of photoelectric converter 
portions, the clock pulses from an external apparatus 
intended to supply only to a part of the portions can be 
delivered to all pixels in the photoelectric converter 
portion, and in particular in a case where high speed 
transfer is needed, since the load capacity of the 
transfer pulses becomes as much as the load capacity for 
all CCD registers, a physical restriction can be produced. 
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SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
a solid state image pickup device for solving the 
abovementioned problem. 

In order to achieve the object described in the 
above, according to an aspect of the present invention, 
there is provided a solid state image pickup device being 
provided with a photoelectric converter portion being 
composed of a plurality of pixels disposed in a row, a 
charge transfer portion for transferring the charges 
generated in the photoelectric converter portion with 
predetermined driving pulses, and a charge/voltage 
converter portion for converting the charges transferred 
by the charge transfer portion into voltages, comprising; 
a timing pulse generator portion for generating at least 
more than one pulse signal from among the following pulse 
signals: a first pulse signal for driving the charge 
transfer portion, a second pulse signal for reading out 
the charges generated in the photoelectric converter 
portion, a third pulse signal for sweeping out the 
charges generated in the photoelectric converter portion 
and a fourth pulse signal for discharging the charges 
transferred to the charge/voltage converter portion, and 
a switch circuit for switching over at least a pulse 
signal out of the abovementioned pulse signals to a 



predetermined fixed potential or a floating level, or 
vice versa. 

According to another aspect of the present 
invention, there is provided a driving method for a solid 
state image pickup device being provided with a 
photoelectric converter portion being composed of a 
plurality of pixels disposed in a row, a charge transfer 
portion for transferring the charges generated in the 
photoelectric converter portion and a charge/voltage 
converter portion for converting the charges transferred 
by the charge transfer portion into corresponding 
voltages, wherein in a first mode, a first pulse signal 
for driving the charge transfer portion, a second pulse 
signal for reading out the charges generated in the 
photoelectric converter portion, a third pulse signal for 
sweeping out the charges generated in the photoelectric 
converter portion and a fourth pulse signal for 
discharging the charges transferred to the charge/voltage 
converter portion are supplied to the solid state image 
pickup device/ and in a second mode, at least one pulse 
signal out of the signal pulses, the first, the second, 
the third or the fourth, is changed over to a 
predetermined fixed potential or a floating level. 

According to a further aspect of the present 
invention, there is provided a driving method for a solid 



state image pickup device being provided with a plurality 
of photoelectric converter portions being composed of a 
plurality of pixels in a row, and a plurality of charge 
transfer portions for transferring the charges generated 
in respective pixels disposed in a row in the plurality 
of photoelectric converter portions with predetermined 
driving pulses, wherein in a first mode, the driving 
pulses are supplied to all of the plurality of the charge 
transfer portions, and in a second mode, the driving 
pulses to be supplied to at least one charge transfer 
portion out of the plurality of charge transfer portions 
are switched over to a predetermined fixed potential or a 
floating level. 

Consequently, a solid state image pickup device 
according to the present invention has effects as shown 
in the following. In a case where a user wants to drive 
the device with a timing different from the present one 
using ordinary driving pulses, the ordinary driving 
pulses can be easily switched over to a predetermined 
fixed potential or a floating level with a switch circuit, 
which makes it possible to operate the device accurately 
at a different timing from the present one. Further, it 
is made possible to suspend the operation of an 
unnecessary pulse signal, while making it possible to 
control the generation of noise whose pulse signal 



overlaps on the output waveform. 

Further, it is made possible to lower the power 
consumption in suspending the driver operation by fixing 
unnecessary pulse signals at a predetermined potential. 
Even in a case where only a part of the plurality of 
photoelectric converter portions are used, the pulse 
signals to be used for the unused photoelectric converter 
portions are suspended, so that the load capacity of the 
charge transfer portion can be lowered, thereby making it 
possible to correspond to a high speed transfer operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a block diagram for explaining a solid 
state image pickup device according to a first 
embodiment; 

Figs. 2A and 2B show the circuit diagrams for 
explaining a switch circuit: 

Fig. 3 shows a timing chart of input and output 
pulses in the switch circuit; 

Fig. 4 shows a block diagram for explaining the 
solid state image pickup device according to a second 
embodiment . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the following, the preferred embodiments of a 



solid state image pickup device according to the present 
invention will be explained referring to the drawings. 
Fig. 1 shows a block diagram for explaining the solid 
state image pickup device according to the first 
embodiment. The solid state image pickup device is 
provided with a photoelectric converter portion 1 being 
composed of a plurality of pixels disposed in a row, a 
CCD-analog-shift-register 2 serving as a charge transfer 
portion, for transferring the charges generated in the 
photoelectric converter portion 1 with predetermined 
driving pulses, <I>1 and <E>2, a timing pulse generator 
portion (not shown) for generating driving pulses Ol, <J>2, 
etc., and switch circuits SW1 and SW2 for switching the 
levels of the driving pulses Ol and <E>2 to be supplied to 
the CCD-analog- shift- register 2. 

The solid state image pickup device is supplied 
with, besides driving pulses <E>1 and <E>2 a pulse signal 
ROG to be supplied to a readout - gate , a pulse signal Olh 
to be supplied to the last stage 2n of the CCD-analog- 
shift - regis ter 2, a pulse signal Ors to be supplied to a 
reset gate RG, and driving pulses <J>1' and <E>2 1 , having 
period different from that of the driving pulses Ol and 
<J>2. The round marks shown in the drawings indicate 
terminals provided on a substrate. 

In this place, switch circuits SW1 and SW2 will be 
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explained. In the following explanation, although a 
switch circuit SW1 is taken as an example, a switch 
circuit SW2 has the same constitution as that of the 
switch circuit SW1 . 

Figs. 2A and 2B show circuit diagrams for 
explaining the switch circuit. Fig. 2A shows a switch 
circuit for selecting a Oin or a predetermined potential 
Vc, and Fig. 2B shows a switch circuit for selecting a 
^in or a floating level. 

In an example shown in Fig. 2A, the switch circuit 
SW1 is composed of two MOS transistors TrA and TrB and an 
inverter. Fig. 3 shows a timing chart showing the 
relation between the switch pulse (SW pulse) and the $in 
or the $out in the switch circuit. 

In the switch circuit SW1 shown in Fig. 2A, when a 
SW pulse is at a High level, the High level pulse is 
applied to the gate of the MOS transistor TrA as it is, 
and to the gate of the MOS transistor TrB, a Low level 
pulse obtained by reversing the High level pulse in the 
inverter is applied. As a result, the MOS transistor TrA 
becomes a closed state and the MOS transistor TrB becomes 
an opened state, accordingly, $in is output as it is as a 
$out. 

On the contrary, when a SW pulse is at a Low level, 
the Low level pulse is applied to the gate of the MOS 
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transistor TrA as it is, and to the gate of the MOS 
transistor TrB, a High level pulse obtained by reversing 
the Low level pulse in the inverter is applied. As a 
result, the MOS transistor TrA becomes an opened state 
and the MOS transistor TrB becomes a closed state, 
accordingly, predetermined potential Vc to be applied to 
the source of the transistor TrB is output as a Oout. 

The switch circuit SW1 shown in Fig. 2B is composed 
of one MOS transistor Tr. In this switch circuit SW1, 
when a High level SW pulse is applied to the gate of the 
MOS transistor Tr, the MOS transistor Tr becomes a closed 
state and a Oin is output as it is as a Oout. When a Low 
level SW pulse is applied to the gate of the MOS 
transistor Tr, the MOS transistor Tr becomes an opened 
state and the Oin is cut off and the $out becomes a 
floating level. 

It is made possible to select the driving pulses 
^1 and O2 a predetermined voltage or a floating level to 
be supplied to the CCD-analog- shift - register 2 by 
providing the switch circuits SW1 and SW2 between the 
terminals of the driving pulses <E>1 and <E>2, and the CCD- 
analog- shift - register 2 as shown in Fig. 1. 

In other words, when the transfer of the charges is 
performed using the driving pulses Ol and $2, the switch 
circuits SW1 and SW2 are kept in a closed state. Thereby, 

9 



driving pulses $1 and O2 can be applied to the CCD- 
analog- shift- register 2 . 

In short, the charge accumulated in each pixel S in 
the photoelectric converter portion 1 is transferred to 
the CCD-analog-shift-register 2 by the pulse ROG applied 
to the readout-gate, and the charge is transferred 
successively toward the left in the figure by the driving 
pulses <J>1 and 3>2 . 

When a pulse signal Olh is applied to the last 
stage 2n, the charge stored in each pixel is sent to a 
floating diffusion FD serving as a charge/voltage 
converter portion, and the charge in each pixel is 
converted into a voltage corresponding to the quantity of 
the charge stored therein. The converted voltage is 
output from the output terminal Vout through an output 
amplifier. The charges sent to the floating diffusion FD 
are discharged to a reset drain RD by the application of 
a pulse signal ^RS to the reset gate RG. 

In repeating the abovementioned operation, it is 
made possible to transfer the charge generated in each 
pixel and take out the output voltage corresponding to 
the quantity of the charge generated in each pixel. 

On the other hand, in a case where a user does not 
want to use the $1 and O2 as driving pulses, the switch 
circuits SW1 and SW2 are kept in a opened state for a 
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desired arbitrary period of time. Thereby, the output of 
the switch circuit becomes a predetermined potential Vc 
or a floating level as shown in Figs. 2A and 2B, and for 
the desired period of time, the driving pulses Oi* and 
02* can be applied to the CCD-analog- shift-register 2. 

In short, driving pulses $1' and 02' can be 
applied to the CCD-analog-shift-register 2 without being 
influenced by driving pulses $1 and 5*2, and in the same 
way as the above case, it is possible to perform the 
transfer of the charge and obtain the output of the 
corresponding voltage . 

As described in the above, in the solid state image 
pickup device according to the first embodiment, the 
switching of the potential of driving pulses can be 
easily performed by switching the circuits SW1 and SW2, 
and further in a case where other driving pulses $1* and 
02* are used, the influence exerted by the driving pulses 
^1 and $2 can be eliminated. In addition, any change in 
the constitution of the timing pulse generator portion 
(not shown) for generating the driving pulses ^l and O2 
is not needed, so that there is no need to design a new 
circuit . 

In the first embodiment, an example has been 
explained, in which the switch circuits SW1 and SW2 are 
provided on the lines of the driving pulses Ol and <f>2, 
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for switching over the driving pulses ^1 and $2 to a 
predetermined potential Vc or a floating level, however, 
it is also possible to provide switch circuits on other 
pulse lines for switching over the other driving pulses 
to the potential Vc or a floating level. 

For example, when the switch circuits are provided 
on the line of the pulse ROG to be applied to the 
readout-gate, it becomes possible to perform readout at 
another timing. In the similar way, by providing the 
switch circuits on the line of the pulse Olh, the charge 
transfer in the floating diffusion FD can be performed at 
a yet another timing. 

In the similar way, by providing the switch 
circuits on the line of the pulse Ors, the discharge of 
the charge can be performed at a still further timing. 
When the switch circuits are provided on the line of a 
sweeping-out-gate-pulse (shutter pulse), not shown in a 
drawing, the sweeping out of the charge can be performed 
at an additional timing. 

Next, a second embodiment will be explained 
referring to Fig. 4. A solid state image pickup device 
according to the second embodiment comprises a plurality 
of photoelectric converter portions lb, Ig, lr and Iw, 
each being composed of a plurality of pixels in a row, a 
plurality of CCD - analog - shift - regis ters 2b, 2g, 2r and 2w, 



for transferring the charges generated in respective 
photoelectric converter portions lb, Ig, lr and lw, 
timing pulse generator portions (not shown) for 
generating driving pulses Ol and O2, etc. and switch 
circuits SW1 and SW2 , for switching the levels of the 
driving pulses Ol and ^2. 

The photoelectric converter portion lb is composed 
of a plurality of pixels in a row Sb coated with blue 
filters (not shown) and obtains the charges corresponding 
to the blue color. The photoelectric converter portion lg 
is composed of a plurality of pixels in a row Sg coated 
with green filters (not shown) and obtains the charges 
corresponding to the green color. Further, the 
photoelectric converter portion lr is composed of a 
plurality of pixels in a row Sr coated with red filters 
(not shown) and obtains the charges corresponding to red 
color. The photoelectric converter portion lw is composed 
of a plurality of pixels in a row with no color filter 
coated thereon and it transfers charges as a black and 
white sensor. 

In the solid state image pickup device described as 
above, the line of the driving pulses Ol and ( J > 2 is 
branched to two lines: one is the line to supply pulses 
to the CCD-analog- shift-registers 2b, 2g and 2r, 
corresponding to blue, green and red, and the other is 
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the line to supply pulses to the CCD-analog- shift- 
register 2w corresponding to the black and white sensor. 
The switch circuits SW1 and SW2 are provided only on the 
line of the driving pulses $1 and $2 for supplying 
pulses to the CCD-analog- shift-registers 2b, 2g and 2r, 
corresponding blue, green and red respectively. The 
constitution of these switch circuits SW1 and SW2 are 
identical to those explained in the first embodiment 
(refer to Figs. 2A, 2B and 3.) 

In a case where color sensors (photoelectric 
converter portions, lb, lg and Ir, corresponding to blue, 
green and red) of comparatively low operating frequency 
are used, (normally, the output frequency of blue, green 
or red is in the range of 1 MHz to 5 MHz.), the switch 
circuits SW1 and SW2 are kept in a closed state. Thereby, 
the driving pulses <E>1 and <E>2 are applied to all CCD- 
analog- shift-registers 2b, 2g, 2r and 2w. 

In short, in this case, the total load of all CCD- 
analog - shift - registers 2b, 2g, 2r and 2w becomes the load 
capacity of the driving pulses, however, in the case of 
the transfer of the charges using color sensors, since 
the operating frequency of these is comparatively low as 
described in the above, the shift registers are able to 
correspond well enough. 

In other words, the charges accumulated in 



respective pixels Sb, Sg, Sr and Sw in the photoelectric 
converter portions lb, Ig, Ir and Iw, respectively, are 
transferred to the respective CCD-analog-shift-registers 
2b, 2g, 2r and 2w by the ROG pulses applied to the 
readout-gate, and they are transferred successively 
toward the left in the drawing by the driving pulses ^1 
and <E>2. 

When the pulse ^LH is applied to the last stage 2n, 
the charge generated in every pixel corresponding to 
every color is sent to the floating diffusion FD serving 
as the charge/voltage converter portion, and each of them 
is converted into a voltage corresponding to the quantity 
of the charge. These voltages are output from output 
terminals, Vout-B, Vout-G, Vout-R and Vout-w, through 
respective output amplifiers. The charges sent to the 
floating diffusion FD are discharged to the reset drain 
RD by the application of a pulse ^RS to the reset gate RG. 
When the output for a color picture is to be obtained, 
the signal corresponding to black and white output from 
the output terminal Vout-w is not used. 

By the repetition of the above operation, it is 
made possible to transfer the charge generated in each 
pixel and take out the output voltage corresponding to 
each color. 

On the other hand, when the black and white sensor 

15 



(photoelectric converter portion Iw) is used aiming at 
high speed transfer (normally equal to or higher than 5 
MHz) , the switch circuits SW1 and SW2 are kept in a 
opened state. Thereby, the driving pulses Ol and O2 are 
not applied to the CCD-analog-shift-registers 2b, 2g and 
2r corresponding to color sensors, and the voltage to be 
applied to it becomes a predetermined voltage Vc (refer 
to Fig. 2.) or a floating level, and the driving pulses 
<J>1 and $2 are applied only to the CCD-analog- shift- 
register 2w. 

In short, in this case, only the load of the CCD- 
analog - shift - register 2w corresponding to black and white 
becomes the load capacity of the driving pulses, so that 
the shift register is able to correspond well enough to 
the transfer of the charges for black and white aiming at 
the high speed transfer. 

In other words, the charges accumulated in 
respective pixels Sb, Sg, Sr and Sw in the photoelectric 
converter portions lb, Ig, Ir and lw are transferred to 
the CCD-analog-shift-registers 2b, 2g, 2r and 2w, 
respectively, by the pulse ROG applied to the readout- 
gates. However, only the charges transferred to the CCD- 
analog - shift - register 2w, to which the driving pulses Ol 
and ^2 are applied, are transferred successively toward 
the left in the drawing. 
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When the pulse ^LH is applied to the last stage 2n, 
the charge in every pixel corresponding to black and 
white is transferred to the floating diffusion FD, 
serving as a charge/voltage converter portion, and the 
charge is converted into a voltage corresponding to the 
quantity of the charge of black and white by the floating 
diffusion FD . The voltage is output from the output 
terminal Vout-w through an output amplifier. The charges 
sent to the floating diffusion FD are discharged to the 
reset drain RD by the application of a pulse Ors to the 
reset gate RG. 

In repeating the operation mentioned in the above, 
the charge generated in every pixel corresponding to 
black and white can be transferred to the CCD-analog- 
shift- register 2w and the output voltage can be taken out 
from it. In short, a signal corresponding to black and 
white can be obtained at a high speed. 

In the abovementioned second embodiment, a device 
being provided with four photoelectric converter portions 
lb, Ig, Ir and Iw, and four CCD-analog- shift-registers 2b, 
2g, 2r and 2w each corresponding to blue, green, red and 
white was explained, however, the present invention is 
not limited to the above, and the invention can be 
applied to a device being provided with other number of 
photoelectric converter portions. 
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For example, in a case where a user wants to obtain 
a color picture with a device being provided with three 
photoelectronic converter portions and CCD-analog- shift- 
registers corresponding to blue, green, and red, driving 
pulses are supplied to all these CCD- analog - shift - 
registers, and when he/she wants to obtain a black and 
white picture, for example, a switch circuit is so 
constituted that the driving pulses are supplied only to 
a CCD-analog- shift - register corresponding to, for example, 
green. Thereby, with a device being provided with only 
color sensors, a color picture can be naturally obtained 
and also pictures of black and white can be obtained at a 
high speed. 

As many apparently widely different embodiments of 
this invention may be made without departing from the 
spirit and scope thereof, it is to be understood that the 
invention is not limited to the specific embodiments 
thereof except as defined in the appended claims. 



18 



WHAT IS CLAIMED IS: 

1. A solid state image pickup device being 
provided with a photoelectric converter portion being 
composed of a plurality of pixels disposed in a row, a 
charge transfer portion for transferring the charges 
generated in said photoelectric converter portion and a 
charge/voltage converter portion for converting the 
charges transferred by said charge transfer portion into 
voltages comprising : 

a timing pulse generator portion for generating at 
least more than one pulse signal from among four pulse 
signals which are; a first pulse signal for driving said 
charge transfer portion, a second pulse signal for 
reading out the charges generated in said photoelectric 
converter portion, a third pulse signal for sweeping out 
the charges generated in said photoelectric converter 
portion, and a fourth pulse signal for discharging the 
charges transferred to said charge/voltage converter 
portion, and 

a switch circuit for switching over at least one 
pulse signal out of said pulse signals of more than one 
to a predetermined fixed potential or a floating level. 

2. A method for driving a solid state image pickup 
device being provided with a photoelectric converter 
portion being composed of a plurality of pixels in a row, 



a charge transfer portion for transferring the charges 
generated in said photoelectric converter portion and a 
charge/voltage converter portion for converting the 
charges transferred by said charge transfer portion into 
voltages, wherein 

in a first mode, a first pulse signal for driving 
said charge transfer portion, a second pulse signal for 
reading out the charges generated in said photoelectric 
converter portion, a third pulse signal for sweeping out 
the charges generated in said photoelectric converter 
portion, and a fourth pulse signal for discharging the 
charges transferred to said charge/voltage converter 
portion are supplied to said solid state image pickup 
device, 

in a second mode, at least one pulse signal out of 
the first, the second, the third and the fourth pulse 
signals is changed over to a predetermined fixed 
potential or a floating level. 

3. A method for driving a solid state image pickup 
device being provided with a plurality of photoelectric 
converter portions being composed of a plurality of 
pixels in a row, and a plurality of charge transfer 
portions for transferring the charges generated in 
respective rows of pixels in the plurality of 
photoelectric converter portions, wherein 
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in a first mode, driving pulses are supplied to all 
charge transfer portions, and in a second mode, driving 
pulses to be supplied to at least one of said plurality 
of charge transfer portions are switched over to a 
predetermined fixed potential or a floating level. 
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ABSTRACT OF THE DISCLOSURE 
A solid state image pickup device being provided 
with a photoelectric converter portion being composed of 
a plurality of pixels disposed in a row, a charge 
transfer portion for transferring the charges generated 
in the photoelectric converter portion, and a 
charge/ vol tage converter portion for converting the 
charges transferred by the charge transfer portion into 
voltages, comprising; a timing pulse generator portion 
for generating at least more than one pulse signal from 
among the followings: a first pulse signal for driving 
the charge transfer portion, a second pulse signal for 
reading out the charges generated in the photoelectric 
converter portion, a third pulse signal for sweeping out 
the charges generated in the photoelectric converter 
portion and a fourth pulse signal for discharging the 
charges transferred to the charge/voltage converter 
portion, and a switch circuit for switching over at least 
one pulse signal out of the abovementioned pulse signals 
to a predetermined fixed potential or a floating level. 
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X is attached hereto. 

(check was filed on , as 

one) Application Serial No. 
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(if applicable) 
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I acknowledge the duty to disclose to the United States Patent Office all information which is known to 
me to be material to the patentability of this application in accordance with Title 37, Code of Federal 
Regulations, 1.56(a)} 
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America before my or our invention thereof or patented or described in any printed publication in any country 
before my or our invention thereof or more than one year prior to this application, that the same was not in 
public use or on sate in the United States of America more than one year prior to this application, and I believe 
that the invention has not been patented or made the subject of an inventors certificate issued before the date 
of this application in any country foreign to the United States of America on an application filed by me or my 
legal representatives or assigns more than twelve months prior to this application, and that no application for 
patent or inventor's certificate on this invention has been filed in any country foreign to the United States of 
America prior to this application by me or my legal representatives or assigns, except as identified below: 

I hereby claim foreign priority benefits under Title 35, United States Code, 119 of any foreign 
application (s) for patent or inventors certificate listed below 
Prior Foreign Application (s) 

Number Country Date 

P10-128370 Japan May 12, 1998 



(b) Under this section, information is material to patentability when it is not cumulative to 
information already of record or being made of record in the application, and 

(1) It establishes, by itself or in combination with other infomiation, a prima facte case of 
unpatentability of a claim; or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability* relied on by the Office, or 

(ii) Asserting an argument of patentability. 

A prima facie case of unpatentability is established when the information compels a conclusion that 
a claim is unpatentable under the preponderance of evidence, burden-of proof standard, giving each term in 
the claim its broadest reasonable construction consistent with the specification, and before any consideration 
is given to evidence which may be submitted in an attempt to establish a contrary conclusion of 
patentability. 
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and have also identified below any foreign application for patent or inventor's certificate having a filing date 
before that of the above listed application on which priority is claimed: 
Prior Foreign Application (s) 

Number Country Date 

If no priority is claimed, I have identified all foreign patent applications filed prior to this application: 
Prior Foreign Application^ ) 

Number Country Date 



And I hereby appoint Messrs. John D. Simpson (Registration No. 19,842), Lewis T Steadman 
(17,074), Dennis A, Gross (24,410), Steven H. Noll (28,982), Tlwmas L Ross (29,275), Kevin W. Guynn 
(29,927), Robert M. Barrett, (30,142), Robert M. Ward (26,517), Brett A. Valiquet (27,841), Edward A. Lehman 
(22,312), James D. Hobart (24,149), Marvin Moody (16,549), Melvin A. Robinson (31,870), David R. Metzger 
(32,919), John R. Garrett (27,888), James Van Santen (16,584), William G Staeber (16,453), and J.Arthur 
Gross (13,615) all members of the firm of Hill, Steadman & Simpson, A Professional Corporation 

Telephone: 312/876-0200 Ext. 

my attorneys with full power of substitution and revocation, to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith and direct that all correspondence be 
forwarded to: 

Hill, Steadman & Simpson 
A Professional Corporation 
85th Floor Sears Tower, Chicago, Illinois 60606 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be tnte; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 



zr if si r , • „ YOSHINORI KUNO 

Full name of sole or first inventor. 



Inventor's signature 

Residence KAN'AG AWA , .7 A PAN 

Citizenship .TAPAMFl^F. 



Post Office Addrexx c/o SONY CORPORATION 7-35, KITASHINAGAW A 

6-CHOME, SHINAGAWA-KU, TOKYO, JAPAN 



Full name of second joint inventor, 

(if nny) MAS AH IDE HI RAMA 



Inventor's ^wkJl fav 1 Date 

Residence KANAGAWA r JAPAN 

Citizenship JAPANT^f: 



Post Office am™ c/Q SONY CORPORATION 7-35, KITASHINAGAWA 

6-CHOME, SHINAGAWA-KU, TOKYO, JAPAN 



Full name of third joint inventor, 

(if any) TOSHIMITSU NAGAE 



Inventor's simiatur* 3ftof?A*\fa«> Ka^xJl _Date fipfal & ffl 

Residence KANAGAWA. JAPAN V 

Citizenship JAPANESE • 

Post Office Addrr™ c/o SONY CORPORATION 7-35, KITASHINAG AWA 

6-CHOME, SHINAGAWA-KU, TOKYO . JAPAN 



